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Resumo2VLVWHPDDWPRPDJQpWLFR$0
n
SDUDLUULJDomRSRGHDFLRQDUDXWRPDWLFDPHQWHOLQKDVGHJRWHMDPHQWR
RX OLQKDV GH DVSHUVmR 1R VLVWHPD$0
n
 D UHJD p DSOLFDGD TXDQGR D WHQVmR GD iJXD QR VROR VXSHUD YDORUHV
FUtWLFRVGHWHFWDGRVSRUVHQVRUHVGHQ~FOHRFRPSDUWtFXODVQmRVLQWHUL]DGDVGHJUDQXORPHWULDFRQWURODGDVHQVRU
,*$GLFLRQDOPHQWHRVLVWHPD$0
n
GLVS}HPGHDMXVWHVGHWHPSRGHUHJDHGHWHPSRGHSUpUHJDVHPUHTXHUHU
HOHWULFLGDGH2VWHPSRVGHUHJDHGHSUpUHJDQRVLVWHPD$0
n
VmRFRQWURODGRVHPUHVWULo}HVTXHVmRGHSHQGHQWHV
GDYLVFRVLGDGHGDiJXD3RUGHSHQGHUGDYLVFRVLGDGHGDiJXDRVLVWHPD$0
n
DMXVWDDOkPLQDGHLUULJDomRDSOLFDGD
LQGHSHQGHQWHPHQWH GD WHPSHUDWXUD SUHYDOHFHQWH DSHVDU GD YD]mR GH LUULJDomR YDULDU LQWHQVDPHQWH2 VLVWHPD
SRVVLELOLWD UHJDHPDPELHQWHGRPpVWLFRRXDJUtFRODVHPD LQFRQYHQLHQWHGLVWULEXLomRGH¿RVHOpWULFRVHQWUHDV
SODQWDV2VHQVRU,*HPDVVRFLDomRFRPWHPSRVGHUHJDHGHSUpUHJDSRVVLELOLWDPDDSOLFDomRGDTXDQWLGDGHFHUWD
GHiJXDUHGX]LQGRDSRVVLELOLGDGHGHGHVSHUGtFLRV
Palavras-chaveFRQWUROHGDLUULJDomRLUULJDGRUPDJQpWLFDPpWRGRVHQVRU,*VHQVRU,UULJDV
ATMOMAGNETIC IRRIGATION CONTROL WITH IG SENSORS
Abstract7KHDWPRPDJQHWLFV\VWHP$0
n
IRULUULJDWLRQFDQDXWRPDWLFDOO\WULJJHUGULSOLQHVRUOLQHVRIVSULQNOHU
ODWHUDOV,QWKH$0
n
V\VWHPZDWHULVDSSOLHGZKHQWKHVRLOZDWHUWHQVLRQH[FHHGVDFULWLFDOYDOXHGHWHFWHGE\WKH
QRQVLQWHUHGSDUWLFOHVVHQVRU,*VHQVRU.$GGLWLRQDOO\WKH$0
n
V\VWHPDOORZVDGMXVWPHQWLQWKHZDWHULQJWLPH
DQGSUHLUULJDWLRQWLPHZLWKRXWUHTXLULQJHOHFWULFLW\:DWHULQJDQGSUHZDWHULQJLUULJDWLRQWLPHVLQWKH$0
n
V\VWHP
LVFRQWUROOHGE\UHVWULFWLRQVWKDWGHSHQGVRQWKHZDWHUYLVFRVLW\%HFDXVHLWGHSHQGVRQZDWHUYLVFRVLW\WKH$0
n
 
V\VWHPFRQWUROVWKHDSSOLHGZDWHUOD\HULQGHSHQGHQWO\RIWKHSUHYDLOLQJWHPSHUDWXUHZKLOHLUULJDWLRQÀRZYDULHV
VLJQL¿FDQWO\7KHV\VWHPSURYLGHVLUULJDWLRQFRQWUROIRULQGRRUDQGRXWGRRUHQYLURQPHQWVZLWKRXWWKHLQFRQYHQLHQW
VSUHDGRIHOHFWULFDOZLUHVDORQJSODQWV 7KH,*VHQVRULQFRPELQDWLRQZLWKZDWHULQJDQGSUHZDWHULQJWLPHVFRQWURO
XVLQJWKHDWPRPDJQHWLFV\VWHPHQDEOHWKHDSSOLFDWLRQRIWKHFRUUHFWDPRXQWRIZDWHUUHGXFLQJLUULJDWLRQZDWHU
ORVVHV
KeywordsLUULJDWLRQFRQWUROPDJQHWLFLUULJDWRUPHWKRG,*VHQVRU,UULJDVVHQVRU
1. Introdução
$WLYDGRUHVGHLUULJDomRGHYiFXRSDUFLDOGHVHQYROYLGRVQD(PEUDSD+RUWDOLoDV&$/%2H6,/9$
&$/%2HWDO&$/%2H6,/9$FRPDX[tOLRGHVHQVRUHVSQHXPiWLFRV,UULJDVSRVVLELOLWDPDUHJD
GHYDVRVHDWpUHJDVSRUJRWHMDPHQWRHSRUDVSHUVmRYLVWRTXHSRGHPDFLRQDUDSDVVDJHPGHiJXDVRESUHVVmR
8PDOLPLWDomRGHVVHVDWLYDGRUHVGHLUULJDomRGHFRUULDGRIDWRGHTXHDSOLFDYDPYiFXRSDUFLDODRVVHQVRUHV,UULJDV
RFRUUHQGR¿OWUDomRGHiJXDSDUDRLQWHULRUGRVHQVRUHRDFXPXORGHSDUWtFXODVGRVRORQDVVXSHUItFLHVSRURVDVH
FDXVDQGRXPSURJUHVVLYRDXPHQWRQDWHQVmRGDiJXDQRVRORHPTXHDLUULJDomRHUDDSOLFDGDDRORQJRGRWHPSR
&RPRGHVHQYROYLPHQWRGRVHQVRU,*TXHFRQWpPXPQ~FOHRFRPSDUWtFXODVQmRVLQWHUL]DGDVGHJUDQX-
ORPHWULDFRQWURODGD&$/%2HWDOQD(PEUDSD,QVWUXPHQWDomRYHUL¿FRXVHDRSRUWXQLGDGHGDXWLOL]DomRGH
DWLYDGRUHVGHLUULJDomRVHPSHUGDGHGHVHPSHQKR1RVVHQVRUHV,*XPHOHPHQWRSRURVRH[WHUQRGHHOHYDGDSUHV-
VmRGHERUEXOKDPHQWR¿OWUDDiJXDHSRVVLELOLWDDPHGLomRGDWHQVmRGDiJXDQRVRORLQWHUQDPHQWHHPXPQ~FOHR
QmRVLQWHUL]DGRFRPSDUWtFXODVGHGLPHQV}HVHVSHFL¿FDGDVSRUH[HPSORPLFURHVIHUDVGHYLGURFRPSUHVVmRGH
ERUEXOKDPHQWRWHQVmRFUtWLFDGDiJXDGH¿QLGD
2FRQWUROHGDLUULJDomREDVHDGRH[FOXVLYDPHQWHQDUHVSRVWDGHVHQVRUHVGHiJXDLQVWDODGRVQRVRORDFDU-
UHWDHPJHUDOSHUGDVGHiJXDSRUOL[LYLDomR&$/%2H6,/9$'HVVDIRUPDGLVSRVLWLYRVPDLVFRPSOH[RV
VmRQHFHVViULRVSDUDXPFRQWUROHDXWRPiWLFRPDLVSUHFLVRGRSURFHVVRGHLUULJDomR'HQWUHRVFRPSOHPHQWRVDRV
VHQVRUHVSRQWXDLVGHEORTXHLRGDUHJDXPDVROXomRHIHWLYDHQYROYHWHPSRUL]Do}HVSRUH[HPSORSDUDGH¿QLUD
OkPLQDGHLUULJDomRDSOLFDGDRXSDUDDGH¿QLomRGDSUy[LPDUHJD&RPPHOKRULDVRVDWLYDGRUHVGHLUULJDomRGH
SUHVVmRQHJDWLYDIRUDPGHQRPLQDGRVFRQWURODGRUHVGHLUULJDomRDWPRPDJQpWLFRVRXLUULJDGRUHV$0Q dentro da H[SHFWDWLYDGHTXHSRVVDPYLUDVHFRQVWLWXLUHPXPDVROXomRSUiWLFDGHLUULJDomRPLQLDWXUL]iYHOHTXHGLVSHQVDD
LQFRQYHQLHQWHGLVWULEXLomRGH¿RVHOpWULFRVHQWUHDVSODQWDV1HVVHWUDEDOKRSURFXURXVHGH¿QLUDVHWDSDVGRFLFOR
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GHRSHUDomRSDUDRFRQWURODGRUGHLUULJDomR$0
n
DGLFLRQDQGRDMXVWHVGHWHPSRGHUHJDHGHSUpUHJD3DUDXPPH-
OKRUHQWHQGLPHQWRGRVHXIXQFLRQDPHQWRR$0
n
IRLPRGHODGRFRPRXPDDPSXOKHWDELIiVLFDQDTXDORHVFRDPHQWR
YLVFRVRGDiJXDHPUHVWULo}HVGHFRQWUROHpGLVSDUDGRHLQWHUURPSLGRSRUVHQVRUHV,*GHWHQVmRGHiJXDQRVROR
2. Materiais e Métodos
2FRQWURODGRUGHLUULJDomRDWPRPDJQpWLFRGHSUHVVmRQHJDWLYD$0
n
)LJUHFHEHiJXDQDFkPDUDGH
FRQWUROHHQTXDQWRRtPmGRÀXWXDGRUVHHQFRQWUDDWUDFDGRDRIHUULWH$YiOYXODPDJQpWLFDp
DEHUWDSHODDWUDomRTXHRLPmH[HUFHVREUHRIHUULWH1HVVDIDVHDFkPDUDGHFRQWUROHpDOLPHQWDGD
DWUDYpVGDUHVWULomRGHWHPSRGHUHJDHYiOYXODXQLGLUHFLRQDOHQTXDQWRRDUSRGHERUEXOKDUQRGXWRGH
HVFDSHGHDUGRUHVHUYDWyULR
4XDQWRRQtYHOGDiJXDDWLQJHROLPLDUVXSHULRURHPSX[RQRÀXWXDGRUVROWDRGRIHUULWHHRtPmVH
DIDVWDGDYiOYXODPDJQpWLFDTXHpIHFKDGD$SUHVVmRGHLUULJDomRpHQWmRGLVVLSDGDHRHQFKLPHQWRGDFkPDUDGH
FRQWUROHpLQWHUURPSLGR&DVRRVRORSUy[LPRDRVHQVRU,*FRQWLQXH³VHFR´HQWmRRVHQVRUFRQWLQXDUiSHUPHiYHO
DRDUHDiJXDHVFRDUiQDVDtGDFRPYD]mRFRQWURODGDQDUHVWULomRGHWHPSRGHSUpUHJDD&DVRRVROR
MiHVWHMDXPHGHFLGRHQWmRRVHQVRU,*HVWDUiQRVHXHVWDGRLPSHUPHiYHOHDFRQWDJHPGRWHPSRGHSUHUHJD¿FD
LQWHUURPSLGRJUDoDVDRGHVHQYROYLPHQWRGHYiFXRSDUFLDOQDFkPDUDGHFRQWUROH$FRQWDJHPGRWHPSRGHSUp
UHJDpUHWRPDGDTXDQGRDWHQVmRGHiJXDQRVRORDXPHQWDDFLPDGRYDORUFUtWLFRGH¿QLGRQRVHQVRU,*&RPR
HVYD]LDPHQWRGDFkPDUDGHFRQWUROHRÀXWXDGRUGHVFHRtPmVHDWUDFDDRIHUULWHHXPQRYRWHPSRGHUHJD
pLQLFLDGRQRFLFORDXWRPiWLFR
2FRQWURODGRUGHLUULJDomR$0
n
pFRQVLGHUDGRQHVVHWUDEDOKRFRPIRFRQDGXUDomRGRVWHPSRVGHUHJD
HGHSUpUHJDFRQVLGHUDQGRVHRSDSHOGDVOkPLQDVGHLUULJDomRHGDVUHVWULo}HVDRÀX[RGHiJXDSDUDDGHWHUPL-
QDomRGHVVHVSDUkPHWURV$VREVHUYDo}HVUHODWLYDVDRVWHPSRVGHLUULJDomRHSUpLUULJDomRIRUDPDYDOLDGDVSHOR
PpWRGRGHVHFDJHPHXPLGL¿FDomRGRVHQVRU,*HWDPEpPSHOREORTXHLRGDHQWUDGDGHDUQRGXWRGHOLJDomR
DRVHQVRU,*FRPXPDWDPSD3DUDDVHFDJHPHXPLGL¿FDomRFRQWURODGDGRVHQVRUQRODERUDWyULRXWLOL]RXVH
SODFDWHQVLRPpWULFDGHSUHVVmRQHJDWLYD5,&+$5'6GHIRUPDDGDSWDGD&$/%2H6,/9$H
 
)LJXUD'LDJUDPDVGHXP LUULJDGRU$0
n
 FRQWURODGRSRU VHQVRUHV ,*GH WHQVmRGDiJXDQRVROR '
QDVFRQGLo}HVGHUHJD$VROR~PLGR%HSUpUHJD&FRPYiOYXODPDJQpWLFD(HYiOYXODVROHQRLGH)
9iOYXODPDJQpWLFDYiOYXODXQLGLUHFLRQDOIHUULWHtPmÀXWXDGRUGXWRSDUDRVHQVRUFkPDUDGH
FRQWUROHGXWRGHHVFDSHGHDUUHVHUYDWyULRUHVWULomRGHWHPSRGHUHJDDUHVWULomRGHWHPSRGHSUp
UHJDVDtGDGHiJXDVHQVRU,*IHUULWHPRODPHPEUDQDHQWUDGDGHiJXDVDtGDGH
iJXDHVROHQRLGH
3. Resultados e Discussão
2SURWyWLSRGHLUULJDGRU$0
n
)LJpXPDPRGL¿FDomRGRVDWLYDGRUHVGHLUULJDomRGHSUHVVmRQHJDWLYD&$/%2
H6,/9$&$/%2HWDOTXHUHFHEHUDPXPDOLQKDSUHVVXUL]DGDGHVDtGDGHiJXDHPHOKRULDVUH-
ODWLYDVDFRQWUROHVGHWHPSRGHUHJDHGHSUpUHJDHGRVHQVRU,*SDUDSRVVLELOLWDUUHJDDXWRPiWLFDGHXVRPDLV
JHUDOHFRPPHQRUHVGL¿FXOGDGHVWpFQLFDV2 WHPSRGHUHJDIRLFRQWURODGRFRPRLUULJDGRU$0
n
 no estado ilus-
WUDGRQD)LJXUD$(VVHSHUtRGRpLQLFLDGRTXDQGRRtPmVHDWUDFDDRIHUULWHHDWUDLWDPEpPRIHUULWH
GDYiOYXODPDJQpWLFDTXHpDDEHUWXUDGDSDVVDJHPQDFkPDUDGHFRQWUROH³YD]LD´$PDJQLWXGHGR
WHPSRGHUHJDpHQWmRDMXVWDGDQDUHVWULomRGHWHPSRGHUHJDGHDFRUGRFRPDSUHVVmRGHWUDEDOKR$VVLPFRP
DOLPHQWDomRDN3DXPWHPSRGHUHJDGHKSRGHVHUREWLGRDMXVWDQGRVHXPDYD]mRGHL hLVWRFDVR
DDGLomRGHYROXPHGHiJXDQHFHVViULRSDUDVHSDUDUIHUULWHGRLPmSHORÀXWXDGRUVHMDGHOLWUR1HVVH
SURFHVVRFRPRSRGHVHYHUL¿FDUR¿PGRWHPSRGHUHJDRFRUUHTXDQGRRHPSX[RVREUHRÀXWXDGRUDIDVWD
RtPmGRIHUULWHHIHFKDDSDVVDJHPGHiJXDQDYiOYXODPDJQpWLFD)LJ%
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3DUDRLUULJDGRU$0
n
SUHVXPLXVHTXHXPWHPSRGHUHJDSUiWLFRVHULDDTXHOHFRPXPDOkPLQDGHiJXD
VX¿FLHQWHSDUDXPHGHFHURVRORDWpGDSURIXQGLGDGHHIHWLYDGDVUDt]HVHQWUHDWHQVmRFUtWLFDGRVHQVRU,*H
XPDWHQVmRGHiJXDGHPDJQLWXGHLJXDOjPHWDGHGRYDORUjFDSDFLGDGHGHFDPSR1HVVHFDVRSDUWLFXODUDOkPLQD
LUULJDomRFRPRRVHQVRULQVWDODGRDFPGHSURIXQGLGDGHSRGHULDVHUGHPPSRUH[HPSOR
3DUDGH¿QLUR WHPSRGHVROR~PLGRDSyVD LUULJDomRFRQWULEXHPDHYDSRWUDQVSLUDomRHPDJQLWXGHGR
UHVHUYDWyULRGHiJXD~WLOGRVROR&DVRDOkPLQDGHLUULJDomRWHQKDXPHGHFLGRRVHQVRU,*HVWHWHUiHQWmRVH
WRUQDGRWHPSRUDULDPHQWHLPSHUPHiYHODRDUHDFkPDUDGHFRQWUROHSRULVVRSHUPDQHFHFKHLDHUHWLGDVRE
YiFXRSDUFLDO2WHPSRGHFRQVXPRGDiJXD~WLOGRUHVHUYDWyULRGRVRORSRUHYDSRWUDQVSLUDomRGHSHQGHGDFXOWXUD
HGRSRGHUHYDSRUDWLYRGRDUQRDPELHQWH3DUDDXWRPDWL]DomRDiJXD~WLOSRGHVHUGH¿QLGDFRPRDGLIHUHQoDHQWUH
DVTXDQWLGDGHVGHiJXDQRSHU¿OGRVRORDWpDSURIXQGLGDGHHIHWLYDGDVUDt]HVWRPDGDVDR¿PGDLUULJDomRHDR
LQtFLRGDLUULJDomRVXEVHTXHQWH1HVVDDERUGDJHPDiJXD~WLOQmRpXPDYDULiYHOTXHSRVVDVHUHVWLPDGDGLVSRQ-
GRVHDSHQDVGRVYDORUHVGDWHQVmRGDiJXDQDFDSDFLGDGHGHFDPSRGDWHQVmRFUtWLFDGRVHQVRU,*HGDFXUYDGH
UHWHQomRGHiJXDGRVROR(VVDGL¿FXOGDGHGHFRUHGRIDWRGHTXHDR¿PGDLUULJDomRRVRORHVWiFRPWHQVmRGHiJXD
YDULiYHOHLQIHULRUjGDFDSDFLGDGHGHFDPSRHPRPHQWRGDLUULJDomRDWHQVmRGDiJXDPpGLDWDPEpPpGLIHUHQWH
WHQVmRFUtWLFDGRVHQVRU,*
(PDGLomRjVFRQVLGHUDo}HVDFLPDVHQVRUHV,*SRGHPVHUXQLGDGHVVHQVtYHLVHPGXDVSURIXQGLGDGHV
VLPXOWDQHDPHQWH$ OLJDomRGHVVHVVHQVRUHVDR LUULJDGRU$0QPHOKRUDDPDQXWHQomRGDXPLGDGHDR ORQJRGR
SHU¿OGRVRORYLVWRTXHLVWRSURSLFLDUHJDVDGLFLRQDLVDFLRQDGDVWDQWRSHORVHQVRUQDVXDSDUWHPDLVSURIXQGDD
GDSURIXQGLGDGHHIHWLYDGDVUDt]HVTXDQWRSHODSDUWHGRVHQVRUPDLVVXSHU¿FLDOORFDOL]DGRDGDSURIXQGLGDGH
HIHWLYDGDVUDt]HVSRUH[HPSOR
!
)LJXUD)RWRGHSURWyWLSRGRLUULJDGRU$0
n
HGRVHQVRU,*
2WHPSRGHSUpUHJDpGH¿QLGRSDUDTXHRLQVWUXPHQWRDJXDUGHRPRYLPHQWRGDiJXDQRVRORDQWHVGHXPD
QRYDLUULJDomR&DVRDIUHQWHGHPROKDPHQWRQRVRORWHQKDFKHJDGRDRVHQVRU,*HQWmRWHPVHRWHPSRGHVROR
~PLGRGHVFULWRDQWHULRUPHQWH2WHPSRGHSUpUHJDGHYHVHUGH¿QLGRFRPYDORUHVDYH]HVRWHPSRGHUHJD
2DMXVWHGHVVHSDUkPHWURHYLWDDDSOLFDomRGHLUULJDomRH[FHVVLYD1RVLVWHPD$0
n
RWHPSRGHSUpUHJDFRPHoDD
VHUFRQWDGRTXDQGRRUHVHUYDWyULRGHiJXD~WLOGRVRORIRLFRQVXPLGRHDWHQVmRFUtWLFDGRVHQVRU,*IRLVXSHUDGD
1HVVHHVWDGRRDUDWUDYHVVDRVHQVRU,*HDWHPSRUL]DomRpREWLGDSRUHVFRDPHQWRGDiJXDDWUDYpVGDUHVWULomRGH
WHPSRGHSUpUHJDDTXHSRGHVHUXPDVLPSOHVYiOYXODGHDJXOKDRXVHJPHQWRVGHFRPSULPHQWRHVSHFL¿FDGR
GHFDERVHOpWULFRVÀH[tYHLVPXOWL¿ODUHV
3DUDLQLFLDUDPHGLGDGRWHPSRGHSUpUHJDQRODERUDWyULRSRGHVHDXPHQWDUDWHQVmRGHiJXDHPXPD
PHVDWHQVLRPpWULFDSRUH[HPSORDWpN3DSDUDXPVHQVRU,*GHN3D$OWHUQDWLYDPHQWHGHPDQHLUDPDLV
VLPSOHVSRGHVHLQLFLDUDFRQWDJHPGRWHPSRGHVFRQHFWDQGRRVHQVRU,*GDFkPDUDGHFRQWUROHLVWRLQFOXVLYHHP
FDPSR$WHPSHUDWXUDGRHQVDLRGHYHVHUDQRWDGDYLVWRTXHDYLVFRVLGDGHGDiJXDHYHORFLGDGHGHHVFRDPHQWR
YDULDPFRPDWHPSHUDWXUD2¿PGRWHPSRGHSUpUHJDpDQRWDGRTXDQGRDYiOYXODPDJQpWLFDpDEHUWD
$VYDULiYHLVPDLVLPSRUWDQWHVDVHUHPDMXVWDGDVSDUDDRSHUDomRGRVLUULJDGRUHV$0
n
VmRDOkPLQDGH
LUULJDomRDSOLFDGDHPFDGDFLFORLWHUDWLYRRWHPSRGHUHJDHRWHPSRGHSUpUHJD$OkPLQDGHLUULJDomRGLYLGLGD
SHORWHPSRGHUHJDpDYHORFLGDGHGHUHJDTXHSUHFLVDVHUDGHTXDGDSDUDFDGDWLSRGHVROR2DMXVWHFRUUHWRGHVVDV
YDULiYHLVSRVVLELOLWDDLUULJDomRVHPDRFRUUrQFLDGHHVFRDPHQWRVXSHU¿FLDORXGHSHUFRODomRSURIXQGDGDiJXD
9LVDQGRHYLWDUHVVH~OWLPRSUREOHPDRWHPSRGHUHJDSRGHVHUDMXVWDGRHQWUHHYH]HVRYDORUGDOkPLQDGH
LUULJDomRUHDOQHFHVViULD2WHPSRGHSUpUHJDW
pr
SUHIHUHQFLDOPHQWHGHYHVHUDOJXPDVYH]HVPDLRUTXHRWHPSR
GHUHJDW
r
&RPXPDDGHTXDGDPRGXODomRGHW
pr
DXPHQWDVHDSUREDELOLGDGHGHTXHDIUHQWHGHPROKDPHQWRDO-
FDQFHRVHQVRUHHYLWHXPFLFORI~WLOGHLUULJDomRTXHFDXVDULDDSHUFRODomRSURIXQGD
1DPRGXODomRGRVWHPSRVW
r 
e t
pr 
QRVLVWHPD$0
n
XPDVSHFWREiVLFRpTXHYLVFRVLGDGHGDiJXDGLPLQXL
FRPRDTXHFLPHQWRHSDVVDGHP3DVD&SDUDP3DVD&,VVRVLJQL¿FDTXHXPDTXHFLPHQWR
GHVVDPDJQLWXGHUHGX]LULDRWHPSRGHLUULJDomRSHODPHWDGHHTXHLQÀXHQFLDULDRWHPSRGHSUpUHJDGDPHVPDPD-
QHLUD(VVHHIHLWRWpUPLFRGDYLVFRVLGDGHGDiJXDVREUHHVVDVWHPSRUL]Do}HVGHIDWRVmRXPDTXDOLGDGHHID]FRP
TXHRLUULJDGRU$0
n
QmRDSOLTXHOkPLQDGHLUULJDomRH[FHVVLYDHPWHPSHUDWXUDHOHYDGDFRPRRFRUUHQRVVLVWHPDV
GHWHPSRUL]DGRVVHPDMXVWHFRUUHVSRQGHQWHSDUDRHIHLWRGDWHPSHUDWXUDVREUHDYLVFRVLGDGHGDiJXD
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4. Conclusões
2VLVWHPDGHFRQWUROHLUULJDomRDWPRPDJQpWLFD$0
n 
SRVVLELOLWDDDXWRPDWL]DomRGDDVSHUVmRHGRJRWHMD-
PHQWRFRPVHQVRUHV,*XVXIUXLQGRGRVEHQHItFLRVGRVFRQWUROHVGHWHPSRGHUHJDHGHSUpUHJDVHPXWLOL]DUHOH-
WULFLGDGH$GLFLRQDOPHQWHSRUXWLOL]DUXPDWHPSRUL]DomRGHSHQGHQWHGDYLVFRVLGDGHGDiJXDDOkPLQDGHLUULJDomR
QmRpLQÀXHQFLDGDSHODWHPSHUDWXUD
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